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Section 1

INTRODUCTION

L1 Identification

This is the Structural Mathematical model for the AMSU-A2 unit to be used in the
METSAT/Advanced Microwave Sounding Unit-A (AMSU-A) instrument. This document is submitted
in response to contract NAS 5-32314, CDRL 10213.

1.2 Scope

This document provides the METSAT/AMSU-A2 unit structural mathematical model.

1,? Purpose and Objectives

The purpose of the Structural Mathematical model is to verify the structural adequacy of
the AMSU-A2 instrument for loading environments specified in the PAR, GSFC S-480-79.

The model can also be used by the spacecra_ee contractor for coupled loads analysis.

1.4 Document Status and Schedule

This is the final submittal of the METSAT/AMSU-A Structural Mathematical model.
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RELATED

Section 2

DOCUMENTATION

2.1 Parent Documents

None.

2.2 Applicable Documents

The following documents are referenced or applicable to this report.
specified, the latest issue is in effect.

National Aeronautics and Space Administration

GSFC S-480-79

GenCorp Aerojet

Report 10390

2.3 Information Documents

None.

Unless otherwise

EOS/METSAT Program Performance Assurance
Requirements for General Instruments

Earth Observing System (EOS) Advanced
Microwave Sounding Unit-A (AMSU-A) Structural
Mathematical Model, AMSU-A2 Unit
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Section 3

STRUCTURAL MATH MODEL

3.1 Model Description

The MSC/NASTRAN model of the METSAT/AMSU-A2 Instrument consists of the

various compliant and rigid elements that represent the structural and non-structural parts of the
instrument. The parasitic mass, which represents miscellaneous items such as wiring, LP filters,
coax, waveguide, mounting hardware and switches, was distributed throughout the model by
increasing the mass density of the aluminum material used to model the structure. The model
statistics are as follows:

Element T_vpe Number in Model

CBEAM 4
CBAR 274
CELAS1 23
CONM2 99
CQUAD4 2661
CTRIA3 429

Grid Points 3164

Plots of all elements in the model are contained in Appendix A. Figures A-1 through A-
12 show the complete model and areas of major changes in the model since the submittal of reference
(b). The model includes a refine momentum compensator, the machined baseplate, an updated Signal
Processing Assembly (card cage) and the additional mass of the new power control/monitor assembly.
Figures A-13 through A-88 show element and grid point locations.

The concentratedmass elements, CONM2, used in the model are shown in Figures 1
through 4 and are listedin Table 1. The materialpropertiesused in model are listedin Table H. The
model weight based on the above data is 107.2pounds and the outputfrom the grid point weight
generator is summarized in Table HI. The estimated weight, based on the NOAA instrument, is
summarized in Table IV. The model weight iswithin 2.2% of the estimatedweight.

follows:
The model changes made to EOS model to reflectthe METSAT configuration are as

1. A refinemomentum compensator added

2. Machined baseplate added

3. Card cage updated

4. New power control/monitor added (lump masses)

The remodeling of the momentum compensator added 315 elements to the model and
weighs 12.93 pounds. The updated card cage added 1149 elements and weighs 11.22 pounds. The
machined baseplate added 609 elements and weighs 3.51 pounds. The power control/monitor assembly
is model as a group of eleven CONM2 elements and the board location in the model is as shown in
Figure 5.

The model is in the EOS spacecraft coordinator system and will not be reoriented, since the first
fundamental structural frequency is above 100 Hz. The thirteen mounting locations, with grid point
numbers, are shown in Figure 6.
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Table I Concentrated M_ss Elements (CONM2)

CONM2 Grid Point Item Weight (Ib)
0.32201

2202-2204
2210
2402
2403
2405
2406
2407
2408
2409
2413
1414
4200
4201
4202
4208

4209-4216

21805-21811
21813-21816
21820-21827
21829-21833

23188-23199

23220-23221

23423-23446

2201
2660, 2648
2650, 2658

2204
2202
2200
2205
2206
2196
1890
2197
3053
1885
1886
1887
1888

3037-3044

Isolator
Warm Load and
DC/DC Converter
Feed Horn
Filters

Diplexer WG and Mix
I.F. Amplifiers Cabling and Coax
Gunn Osc. #1
Gunn Osc. #2
Resolver Rotor

Detector/PRF-Amp
Secondary Reflector
Clamp
Bearing
Bearing
Motor Rotor/Hub

Resolver Stator

Circuit Boards, Signal Processing Assy

Compensator Stator

Compensator Bearing

Compensator Rotor

12.952
0.89
1.656
0.24
0.44
2.5
2.5
0.28
0.85
0.452
0.12
0.12
0.12
2.2
0.96

6.742

2.425

0.50

2.957

4
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Table II AMSU-A2 Model Material Properties

Material Material E W

ID Type Location Used (psi) p, (Ib/in 3)

1

2

3

21

22

100

103

104

Beryllium

Graphite/Epoxy

Steel

Aluminum

Aluminum

Aluminum

Fiberglass

Aluminum

RF Shelf

Reflector

Motor Shaft

Panels and Baseplate

Dummy CBARs

Motor Housing

Circuit Cards

Panels

42.5 x 10 e

14.2 x 10 e

29 x 106

10x106

10x106

10x10 s

3X108

10 x 10 e

0.02

0.34

0.3

0.3

0.3

0.3

0.32

0.33

0.067

0.063

0.283

0.1

m

0.8842

0.154

0.1

* 1.071979E+02

* 1.756151E-10

* -1.257703E-09
* -1.772651 E-10

* 1,?.01782E+03

* -1.019539E+03

Table IT[ METSAT AMSU-A2 Model Weight

OUTPUT FROM GRID POINT WEIGHT GENERATOR

REFERENCE POINT = 0

MO

1.756151 E-10 -1.257703E-09 -1.772651 E-10 1.201782E+03 -1.019539E+03 *

1.071979E+02 6.216528E-10 -1.201782E+03 -3.024719E-09 -1.544687E+02 *

6.216528E-10 1.071979E+02 1.019539E+03 1.544687E+02 3.201984E-09 *

-1.201782E+03 1.019539+03 3.389590E+04 4.888595E+03 6.319220E+02 *

-3.024719E-09 1.544687E+02 4.888595E_03 2.365275E+04 -1.102023E+04 *

-1.544687E+02 3.201984E-09 6.319220E+07 -1.102023E+04 2.092609E+04 *
S

* 1.000000E+00
* 0.000000E+00
* 0.000000E+00

0.000000E+00
1.000000E+00
0.000000E+00

0.000000E+00 *
0.000000E+00 *
1.000000E+00

DIRECTION
MASS AXIS SYSTEM (S)

X
Y
Z

MASS
1.071979E+02
1.071979E+02
1.071979E+02

* 1.072623E+04
* -3.419472E+03
* 1.099807E+03

" 6.650717E+03

* -6.611958E-01
° 7.127952E-01
* -2.339724E-01

X-C.G.
-1.653625E-12
-1.440968E+00
-1.440968E+00

I(S)
-3.419472E+03

9.957133E+03
-4.096963E+02

I(Q)

1.389224E+04

Q
7.501737E-01
6.313906E-01

-1.964312E-01

Y-C.G.
9.510813E+00

-2.821623E-11
9.510813E+00

1.099807E+03 *
-4.096963E+02 *

1.100686E+04 *

Z--C.G.
1.121088E+01
1.121088E+01
2.986985E-11

1.114726E+04 °

7.712791E-03 *
-3.053994E-01 *
-9.521931E--01 *

5
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Table IV METSAT/AMSU-A2 Estimated Weight

Description Estimated Actual Total

A2 NOAA Total Weight

Honeycomb Baseplate, Remove

Machined Baseplate, CAD

28V Switching Power Assy. FEM
New Power Control/Monitor

Side Panel Modifications

Total

3.4

-0.7

1.6

0.12

4.42

102.98

-2.53

100.45

102.98

-2.53

3.4

-0.7

1.6

0.12

104.87
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Appendix A

METSAT/AMSU-A2

Finite Element Model
Element and Grid Point Plots
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